Abstract-Considering the popularity and ubiquitous nature of mobile phones, the acceptance of m-Learning in educational institutions is limited. While several studies have reviewed mLearning platforms, different settings and contexts make it difficult to collate these studies and discover the key factors for the successful adoption of m-Learning platform. This study uses meta-analysis technique to compare results from multiple studies assessing the critical m-Learning success factors. We find that learners perceive collaboration opportunities and anytimeanywhere learning possibility as the key benefits of m-Learning. Further, good content presented in a user friendly way is a primary expectation from an m-Learning application.
INTRODUCTION
Mobile Learning is gaining increasing attention both in terms of learning in general as well as in terms of designing mobile systems and services for learners and educators. The growing interest in the field has prompted researchers to study the mobile learning phenomenon scientifically. However, it is difficult to collate the research due to the multitude of definitions of the m-learning concept [1] .
Further, the mobile learning technology is entirely dependent on the interaction between humans and machines. Hence, the research focus should not be limited to the capability of mobile devices and applications and must also extend to the impact of using the mobile platform in learning in different contexts as well as the factors affecting the user experience from the point of views of learners, educators, and university management [2] .
Statistics show that less than a decade back, in 2004, 70 percent of the people in the world had never used a telephone [3] . In contrast to this, the World Bank reported that in 2012 close of 75% of the world, including the developing world, have an access to a mobile phone [4] . This not only shows the immense success of the technology itself, but also the fact that people are aware of the multitude of benefits of the mobile phones. Also the mobile devices have become much more capable with the addition to several sophisticated of features enhancing their usability in several different ways.
All these factors should mean that the success of mLearning should be a foregone conclusion. However, this is not the case as not many institutions have adopted the practice of m-Learning as a mainstream platform for imparting educations. Studies have found that learners are more like regular consumers and mere technical superiority is not sufficient for success of mobile learning. The new platform will be additionally judges on the basis of functional, emotional, epistemic, conditional, and social values that the learners are expected to gain from using the learning platform. [5] Researchers have conducted several pilot studies to understand the issues in m-Learning especially in the higher education sector in the area of engineering. The learners from pursuing engineering studies are considered to be sufficiently old and technically competent to understand and exploit the mobile phone interface for educational purposes [6] .
The results of one such research showed that while most learners from pursuing higher education in the area of engineering already own mobile phones and understand their usage intimately. The learners are completely in favor of using m-Learning as a learning platform as they believe that this will enhance their educational experience. The most attractive features of m-Learning is the possibility of self-learning at the learner's pace, place and time. However, the preference of the choice of devices for m-Learning tended to be towards notebooks and palm top type smart phones rather than the traditional mobile handsets. As this would predictably increase the cost of education, so the learners were also interested in knowing how the learning costs could be reduced or avoided altogether. In fact the price factor was deemed to be the major barrier to the adoption of m-Learning in education sector, from the learner's perspective [7] .
While the success of m-Learning in higher education was highly contextual based on the individual research, some characteristics were seen to be similar and could be developed into a framework for assessment of success of m-Learning. In [8] , one such conceptual framework was proposed. The factors used to assess the success of m-Learning in this framework were learning experience, learning contexts and design issues. This paper is uses similar factors in an effort to collate the critical success factors that affect the mobile-learning adoption and acceptance, based on the evidence from multiple studies. This paper is structured as follows. Section II introduces the mobile learning and what the term entails. Section III discusses the critical factors for its success in the educational sector based on prior studies. Section IV discusses the mode of assessing the critical success factor of mobile learning based on Page 262 current studies. Section V presents a meta-analysis of the critical success factors of mobile learning from current studies. Section VI presents the result and corresponding discussion while Section VII presents the conclusions and future implications of the research.
II. MOBILE LEARNING
Mobile devices offer the flexibility of mobility in learning the unique feature of the M-learning platform. The term mobility here refers to the possibility of having flexibility in terms of time, place, pace and space that is not achievable when using non-mobile versions of devices [2] . Theoretically speaking, mobile learning offers the learners the possibility of learning anywhere and everywhere. However, users must understand that the term 'everywhere' is relative due to issues like connectivity restrictions as well as safety restrictions [9] .
In addition to mobility, mobile-learning platform also offers learners the chance to interact with fellow students and educators from different locations even when they are not in a formal classroom. These two characteristics make mobile learning different from other existing technology-based and non-technology based learning platforms, including e-learning. In fact, mobile phones are considered to be highly effective as devices of learning provided that the technology and learning goals match [10] .
Mobile learning allows learners to manage the content, scope and space of their learning. Learners also have control over the time they access the learning materials and the place where they access the learning materials. Professionals can use mobile phones for just-in-time learning where learners can apply the information instantly rather than the usual process of gaining the knowledge first, store it in their minds and then use the information practically at a later date. Mobile learning also has the additional advantage to engaging learners in far-flung locations that do not have access to schools, teachers, or libraries [9] . In other words, the concept of mobility does not only refer to the mobility of the student but also the mobility of content. Again the mobility of content is not confined in terms of spatial shift, but also factors in the reduced processing time and the lack of physical boundaries. Both these factors would push the envelope in terms of learning methods as well as information access [12] .
However, despite the immense penetration and world-wise popularity of the usage of mobile technology, its adoption in the education section, especially higher education, has been slow. Several researchers attribute this anomaly to educators not having sufficient understanding of how to use the technology to enhance learning process. Several educators are also uncomfortable with the technology itself, despite being presented with documented proofs from research studies showing positive inputs from students and other educators regarding the use of mobile learning. Other reasons for the slow adoption of mobile technology in education are the limitations of the technology itself as well as concerns regarding security and privacy [13] .
III. CRITICAL SUCCESS FACTORS FOR THE ADOPTION OF MOBILE LEARNING
The successful adoption of mobile learning, especially in higher education, is dependent on the union of several factors. The factors that compel an individual to accept m-learning for educational purposes are still unclear and are a core focus for research in this field. However, researches agree that these factors would be a combination of technology, processes and pedagogical approaches [14] .
Naismith and Corlett [15] conducted a detailed study of the literature pertaining to m-Learning, published at various mobile learning conferences between 2002 and 2005. They found that while different researchers found a diverse set of factors responsible for the success and failure of m-Learning projects, five of the factors were a part of every m-learning literaturetechnology availability, support of the concerned institution, network connectivity, assimilation with study curriculum or student experience or real life, and technology ownership by learners [15] . The study was considered as to be a basic information source for researchers as well as implementers of mobile learning.
However, it must be considered that the above study is over six years old. During this period, the penetration of mobile devices in the world, including people from remote areas and communities (as shown in the previous section) has exploded. People are no longer apprehensive of the technology and mobile usage is a part of life for over three-quarters of the world population. Thus there is a need to re-evaluate the critical success factors in light of the present state of adoption of mobile technology among the general population. The present study is an effort in this direction.
IV. ASSESSING CRITICAL SUCCESS FACTORS FROM CURRENT STUDIES
A recent UNESCO report on mobile learning considers the following factors as essential conditions for successful adoption of mobile learning: affordability, leadership, content, support from educators and parents, defining m-learning goals, recognition of informal learning, and defining target learner groups for mobile learning [16] . However, UNESCO too agrees that there is no common set of success factors that will suit every learning environment, all the factors are not yet known as well as points out that the factors discussed above must be tailored for every context [16] .
UNESCO has conducted such studies in different countries throughout Asia and Africa. The success factors essentially remain the same, though Asian initiatives in mobile learning would be more successful if the government policies in areas such as funding and resources support mobile learning. This is in fact the main driver for the success of mobile learning initiatives in the education sector, especially in higher education settings. Another critical success factor in the Asian countries is the availability of affordable internet-ready mobile devices with appropriate network connectivity [17] . This paper presents a meta-analysis of the critical success factors or CSFs (used henceforth throughout the paper) affecting mobile learning. The study of mobile learning has not as yet followed a specific research pattern hence there is no particular research question that will be common to all the research studies. Hence, the present paper uses the critical success factors discussed in sections III and IV as the set of basic variables. The presence of these variables has been detected in the review studies conducted by researchers on the existing mobile learning projects across the world. Table I lists the CSFs and their presence in various studies on mobile learning across the world. The initial source for CSFs in the area of mobile learning was [15] . The background for assessment of CSFs in current studies was gained from [19] .
The total number of studies used while making the Table I is 19 . In order to conduct the meta-analysis of the above data, first only those critical success factors are considered that have been evaluated in six or more studies. The reason for selecting the CSFs based on their presence in at least six studies is because this will provide sufficient statistics for the metaanalysis that is to be conducted in the later section.
A detailed analysis of studies under consideration shows that there are nine such factors -user friendly design, technical competence, learner community development, learner's perceptions, content, ownership, accessibility, choice of mobile devices, and cross platform capability (shown in italics, both regular and bold fonts, in the Table I below). Fig. 1 shows a simple plot of the nine CSFs and the corresponding number of studies where each has been cited. Further analysis of the papers was conducted and it was found that there was no enough statistical data available for three of the CSFs -accessibility, choice of mobile devices, and cross platform capability. Hence, only six CSFs were shortlisted (shown in bold font in Table I ) for a cross-sectional analysis across multiple studies -user friendly design, technical competence, learner community development, learner's perceptions, content, and ownership.
The focus was now shifted to the papers to find out if sufficient statistical was available for analysis. It was found that only 9 of the 18 studies had similar statistical information that could be used for conducting meta-analysis [20] Page 264 As can be seen from the Table II the CSF 'Learner's perceptions' is present in all the nine studies. A glance at the Table I also show that this CSF is present in the maximum number of studies (15 of 18 studies under initial consideration). A review of all the papers shows that learner's perception actually refers to whether the learners would consider opting for mobile-learning in future based on their current experiences. As the success of mobile-learning directly refers to the continued usage of mobile-learning platform, this CSF becomes even more important. In fact in several studies, learner's perception was actually correlated with other CSFs as a means for judging the success of mobile learning in a particular institution.
The present meta-analysis also uses learner's perception as a means of assessing the success of m-Learning in various institutions i.e. a dependent variable. The individual correlations are not available for some of the nine studies hence the meta-analysis consisted of aggregating the mean values of the remaining five CSFs for these studies and then correlating them with the learner's perception. Microsoft excel was used as a means of performing this operation. The meta-analysis conducted in [39] is the basis for the present study. The metaanalysis results are shown in Table III . The success of m-Learning is dependent on the views of the users of the m-Learning platform. The popularity of mobile phones in the present day world cannot be denied; neither can their increased invasion in all aspects of people's lives. Despite this, the use of mobile technology in the educational sector has been limited. As the popularity and the all-encompassing nature can be only due to the favorable user perception, it can be concluded that the users have certain reservations when it comes to the use of mobile technology in the educational sector. The objective of this paper is to assess the user's perceptions of what they consider as the key factor necessary for the successful adoption of mobile learning in educational institutions. We conducted a meta-analysis of the existing studies that evaluated the critical success factors of the mLearning platform. The results of the analysis are given in the Table III above.
The Table III shows aggregated results from the metaanalysis of 9 similar studies conducted measuring the critical success factors of mobile learning. The independent observation of the means shows the response tendency on a 5-point Likert scale (1 -strongly disagree to 5 -strongly agree). This means that a mean over 2.5 means that learner agree that the factor has an appreciable influence on their current experience with the m-Learning platform. From the Table III, it can be seen that all the six CSFs have an aggregate response much over 2.5, showing that each of these factors have appreciable influence on their current experience with the mLearning platform.
The ranks of the means of the responses given in the Table  III shows how much influence the factor has on the potential success of m-Learning, according to the learners. It is seen that content is considered to have the most influence, followed by technical competence of learners, user friendly design, learner community development and ownership. Learning platform in future. Ownership i.e. flexibility to use mLearning anytime, anyplace and Learner community development i.e. using m-Learning platform to connect with other learner or educators, are also positively related with learner's perception. This means that learner's view both these factors are also important. Interestingly technical competence is negatively correlated with learner's perception. This means that learner's consider that they already have technical capabilities (since mobiles are ubiquitous in the present day world), and so the factor is not critically important in their choice for selecting m-Learning platform in future.
VII. CONCLUSION
The aim of the present study was to develop an understanding of the critical success factors that affect the implementation of m-learning programs in higher education settings. A meta-analysis of multiple studies was conducted on the likes of the seminal 2006 study by Naismith and Corlett using updated data.
Some aspects such as technical competence of educators, development of assessment techniques and institutional support have been considered by very few studies as success factors. This does not mean that the factors are not important. It is in fact a possible explanation of the slow adoption of the technology in the education sector. As the researchers and in consequence the universities do not consider these aspects to be important, the learning initiatives are bound to be limited in success. This is a possible area of focus by future researchers. We are currently working on comprehensively surveying the CSFs for m-Learning and other related disciplines such as mHealth, m-Banking and m-Government will be investigated to prioritizing and classifying the CSFs into different groups such as: from students' perspective, from instructors' i.e. educators' perspective, from universities management's perspective, and technology capability, this would be promising to propose a new conceptual framework to comprehensively study and analyze the relationship between the CSFs in different countries.
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